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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress a decrease in the surge 
resistance of an output circuit due to a potential rise of a power source 
line in an ESD test of a semiconductor integrated circuit device. 
SOLUTION: The semiconductor integrated circuit device comprises an 
externally connecting pad 1, an electrostatic discharge protective circuit 
2, an output circuit 3, an output prebuffer circuit 4, and an internal 
circuit 21. The integrated circuit device protects the output circuit 3 
against a surge invaded from the pad 1 by the protective circuit 2. The 
integrated circuit device further comprises a PMIS transistor 25 for 
fixing a substrate potential in which a gate is connected to the pad 1 
and provided between an n-type substrate region (n-well) and a power 
source line 19. In the case of ESD testing, when a positive charge is 
applied to the pad 1 since the substrate potential fixing PMIS transistor 
25 is turned OFF, the potential rise of the power source line 19 is 
suppressed. 
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Ml S h7lsi?X?J:<Q tifel;l2©NMI Sh7^ 
Xy-1WrtZ><D$:ffi±-fZ>^bfrX'ZZ„ iot, H2 

conm isb7 ^ tc®^^^ uxy— ^BfJffi&S 

[0023] ^icopmi s h^y^^coy— hbm 
ltDWfi^^^b^m^Mzztvfcmi&wmb, m 

1 conm ish7 vv^^cDy— h 1 aygMyj y 
i: «fflK^M»*n«g 2 coMfc i: * $ fofcfllA 3 £ £ 

[0024] y— h^^ife^-f y(c^$^ s y— 
m i ©my vfc^^n, k w icopmi 

S f^Vv^COy— Md^$tl/7t^3«OPMI s h 

^y-y^-^i:. i3©PMi s F7yy^^iS*7'f 
ytcoKi^K^tufc^icots^i:, y— h&mi<D 

tt, KWyi^icoNMi s h^y-y^^coy— mc 

^r^ttfc^3C0NMI S h^y^^h ^3cONM 

ish7 y-yy. ^coy— h b% i <rmMy^ y cor^tc 
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^3i»PMI S 3 <DNM I S h^V 

[0025] ;*3BW<9» 2 (O^ft^HS^Bfis 0* 
MiS8l*$*tmnSSE«WcS:Wi-5liy3llIlSi, ttitl 

mfcy-fisb, wmmmmmmmx^s&nnw 

mi<^>W^ : 7'<^b^2(DWMy^^b^ m^frb 

[0026] mtcj; <Q , ffi*itft«ffiffl§|ft&tfttrtl3 
S^t-fl««BESr«a-t-5 fctfxDfg 1 <DWML7 -Ob. n 

tfm£ftft\z5M£1riX^Z<DX\ e s DWRtijsv 
SRffiHyH/-** KtclE«ft^TOPLfct#(c s 5fSi, |g2 20 
©PMISh7 Vv?* 9 dM^W^-i KSrST 
IB 1 colS^-l' >-(cim?^ s ^5^%WJ-r-5 r t i« 

-r s r. b s -y— ^meroitsv ^«^nrai 

tmbfriZo 30 

[0 0 2 7] ^«ffl/<y Kl;^WcA*^y7 
r\mb, ftm$Mm'<y VbA£i;<y77\mb(Dm 

\^M9i&titdmmmb&£hicffi?iz>z b\cx<o, 

mm&b L-xmm&T£& zb&*im\z.f£z> 0 
[0028] wmMw&mEf&tk y— 1 <nmM 

-s^icopmi s h7y^^t, y— ^^tftv-o 

i s h7>vx?b&mu mt)7°v/<y7T\mi)\ 
mmmcmmm±m^mim-^ 2 «a»9 w Mega* 

£tbfcjjl 1 <757° y /< -> 7 7 Z>m 1 <W° y /<y ^ r 
\m b v ft^©l-«2!MmiW&ffl«T->S^ 2 o|»7 W 
MCi^^MS 2 ro-7" V y 7 7 2 CD7° JJ 

'*y77W&b*mu mm&tK y-^^m»t 
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5$2»PMi s h^y-^i, y— ^-t^iLy^y 
saasfS***^^ McSMteivcv ^5Jg2 CONM I 
MI S Vy>-i/*.? £<Q hM^2C0NMI S h^Vv 5 

^*fWrr5ro£|£ih-r5 r. b &X~% iot, Sg2 
[0029] ^i©pmi s h^y^^oy— hbm 

1 >r vt <m\zftnztvk.m 1 aymstt. m 

1 tONM ISh7 y v'^.^co-t 5 — bir^l (DW&y'f y 

4 (omk^hR^ti^jB 2 <vmmb * $ ibcits r. 4 

[00 30] y— hti*m&y 4 >-iz.m?i£1r^ y—xtf 
mi<KW&y'(>'\cffim&fu KW^iopmi 

5 h7y^^«^- hfCg§gg$nfc^3C0PMI S h 
7y-^t, S3WPMI S h7^^i:ti7'f 
Vi:(Dra(d^^fc^l<^!g6t#:4, y-h^ico 

K W "stiW, 1 »nm I s hy yJ7*9<n>f— Y \c 

Wffii&iVfc.m3<DNMI S h7y^i:, M3C0NM 

1 s \>y\si?*9<ryf— hbMi?>W&y'(>'b<V[$l\z- 
isroPMisf^v^, ^3conmi s hyy-v? 

[003 1] y—h&& \<owm.y-(y\^m^^ y 

PMI S Yy-s'JxffDJf— bfd^$^Tl/^^4CD 
PMISh7y^?^ h/JS01COfl2S7^Md 

^f^g20PMI S b ^ yJ*$<D-¥— V (C^S^$n 
tV^5K>PMI S hvy^^^Sr^^ld^tx?)^ 
^IdJ;^ ^l, ^2C0PMI S hyy^^SrflfeUld 
0¥Fmg\zmfrtZ>Z.bfrX'%%<DX\ ESDM^^P 

mi, S2(opmi s h^yv'^.^Srau-TMiroiiai 
[0032] -*m\<»%z w^iftii»^ti±, ^ 
iu^^^Hfctti7:^y/^5'77iiisS4, #m«« 
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wsm.<r>WiL* bj&*-s fcfetostem^iatffl pmis 

[0 0 3 3] rtUCi?), ESDmiaot^« 
Jft&KW-f**- K^M^tbTt, S^mfiB^fflPM 

y-i ^izW^^Wri&fe ~ £ lei SIBS^ ^coWSco 
y^rlnMrtom^cafmaWJ^tu ttj737°y.^:y:7 

xzih- i^m^mvr^t^x^, v—i^m<Dm 20 

[0 0 3 4] ftfflmm'<'y blc^m^ivtcAtl^yy 

&wmizmBi&&mfi\mRxfxfr<vy7\m&<^ 
[0035] &w&mmmm*\ y—x&w?-* > 

nWW 5 iH7^ I'fciSSttSavCV vsgf 1 C0PM 
I S Yylsi?*#h. y— ^tfSj^v-rMC^&J-k 30 

tfS^7^MC^£;h/tV^fgl<7}NMI S 

^^irSr^U m^y"V^yy7\m*\ JkmacWSi 

co^" y ✓ < y y r £- #f 5 SI 2 cdt 0 y / <y y 7 @s§ k z m 
V'<yyT<Di&m&-\zm&t^ nmmmm>>m 40 

7^ M-^se^JVO ^5^2 COPM I S h7^^ 

P mm&mm&y << M-sa* 

&JvCV>5^2<WIMI S h^iSx? k&tiUX^Z 
itt-iO. ESDWH^ ^2©7'!)^-777^ 
0Ottl^/I^CTmi<7>NMI S h7V^^i«7'b3felC 
fj?2C0NMI S h7>'v ; ^^fa!rr-5C0SrKlhi-'5r £ 
#-e#5 0 iot, ^2©NMI S Yyy-y^^\zmM 
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[0036] |gl£>PMI S by^xffo^—htm, 

Mish7 isi?*#ox?— Y k WMy-f >k vmc-fffi. 

[0037] hastens Mc:g§^$tu y— 
mSSv - Y vfcg*K$*v K u~f i^flSJB 1 (O PM I S h y 

^^t, H30DPMI s hy^i?*? kWrnyJ >ke> 

y—xtivmy-f^i'imzr^ ku-t^ 

1 C0NM I S F7V^^ <7)^— h tbfc^ 3 
C0NMI S Yyy^^k, W, 3 C0NM I S hy^vU 
^«o<7-- h y-k<rm\z3m&*vfcM 2 co^t 

^3 CONM I S h 7 V is* 9 %^tv^M&nfo 

[003 8] v*~ h&Wfcy-f ^fd^£3-u y— 

tmmm'<y nzmmzm* kk i»p M i 

PMI s h^v-^^co^— Md^gg$tt-CV^^5<7> 
PMI S hylsifx* k&£h\£mZ.Z>Z.b\Z.£\>, % 
1, fg2<7>PMI S Yyls\s*#%W3Z-OFF'$Mz. 
mfrtZZk&XZZ<DX\ ESDf^^lC, ^ra* 
.ffl^V K^ffimBB6WP$Jxfc^^T?ts JBl, ®2© 
PMI S hy^y-f&mZXWl&y^^ciEcDmffits 

mrni-z<r>zwi-tz>~ktfX'$z> 0 xox, ±mv& 
m&£>o mm\mm-z> r <i;7jST?# a c 

[0 0 3 9] ^4»PMI S h7Vv ? ^^tO>7 4 — h kM, 

My J > k ©Wlc^MR* ttfcJB i wa#^Mffiffifet^ 

g§ffi$*w ®3j(Dm>m&y-( yicWvi&ivtzM i 
coy— h sdgs£tu Wj^m^miy^ ^\zmg&fo 

tzM 2 tf>®fe@JBHdf - 1 
J; 1 ?, ESD^CO^^r5^^4, ^5C0PMISh 

7 ^ (D^f— h <DWttmmmzm&£foz> <dx, 

m*, 056OPMI S Y^>'^d'\C£K)%l, W>2(D 
PMI S h7^v ? ^^Srft|llCOFF^ctg(aSRrr ; 5- 

^ktfXZZ, 
[0040] 

mw<vm&<mm] &i(ommm) ant 
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»2 1 4r*flt^.-c*3t), wmttm$m2m2ic±-oxK 
mmm>*y k i a»&ftx-*-si^-^e>m*ia«3 *• 

2 ©wn9-r ^ 2 3 t^Ktt iyvo ^s^fca. 
[0041] wwmmm®2 ttasBsttfl^y k 

1 itH7JHB§3 fcaWfcWrt&ivCKSlK PMISf7 10 
>^x?5k^ NMISh7^?6i:, 35lcO}gj5t 
#7&U^2cO^#8<h£*rLTV>.5o -5:LT> PM 
I S h7 Vi/vx^ 5 f±> «S8iEEVDD*&*fr*-5fc«> 

M£ 7 &ft&£HrCm 1 ©li?^ >2 2 

b t , ^MBJB8»ffl/-«y K 1 fc^£tu5 KW V 
£s fBKO®H9-r^2 2tg8ttSix5SR«K (n -7 
i/P) tSrfUTV^. Sfc, NMOSMbT^v^ 

6 fi, v s s £$3^5 fc&colgitfi7 -fy20 

it&TM' O^^g^ttS^- b 9fflg&im'<y K 
[0 0 4 2] tt}7J[US§3{2, #m^«aHIS§2 < l;ffi73 

7 p y/< 5 /7' r [EigS4tcDPrg(cia;(t'btb-c*3 t 3, pmis 

F7y^lli, NMISl7y^l2t^f 
LTV^ 0 ^UT, PMI S h7y-^l ltt, S51 
©ll7^>-2 2i;^i^5y-7vi:, tti£)7°y/<y 

7Tm&4<r)mi<D-7V '<v7T 1 50t±i73»T-|C^ 
(n^^/u) i;SrWUT</ , '5 <> *fc, NMISf7^ 

^^i2i4, mm?^>'2o\zMM.&ivz>y-- tu 

fy?V '<y77W&A(DW>2<ry7y ;<y?T l 7cotb7a 

ismc^^sy- b t , mm&m'<y k i ic&ik 

Stb5 KW^i, SH&tV >-2 0fcjgStt$ix5StS« 
«c (p !7^/V-) fc«r*LTV5. 
[0 0 4 3] tH^y^<5/7TlUK4f^ rtgfl[ElS§2 1 

2 1 1 (is^uBS 3 k <m^m-f btnxte <o . smm^m 40 

l©7'!l^77l 5&ffittMl<D'7'y/<y77\E]iS& 
16 k, *^glC|S 2 C07°y ^77 17 ZffittM 2 

tD^])y<y 7 r&^l 8irSr^TLTV^ 0 SglcOT^^ 
777 1 5«4, JR2K>«S7>r ^2 3 Cgit$JX5i 

jKSffiPsi&Bift?-^ m&7-(i'2o\zmi£*iz>m}& 

m=f-t, tt!7JllI8S3COPMI s h7y->'^^ 1 ICOt*— 

A^Si^-izl^i-t^tV^, £fc, |g2c07°y^;/7 

7 1 71CJ2, Jg2<Z>«B7^>2 3fcSSI«$^S«H* 
BEg^ffl»T-t , mi&7-( v 2 o KSSH&ixSgStfSfiHF- 50 
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k. tH;*JlIIS83cONMI S b^Vv?** 1 2<£>t*— Hz. 

msfetizmmpt-k. rt«&2 i^^£*t,$atj 

^£»j-sb;h,T^-5 0 fc*5, fgico^y '<y7 7 \m 
&16&Xm2(D7°Vs<y77\EB&18\X-& rtgflBBg 

i 2 la^ottttrfi^roiiiBK^sacCT, -eavm 

«fC07'y/^y77^tibHTV^o *UT, 351© 
7°U/<>7 7lHS§l 6F*3<O^I9;<O^l^>7 0 y^^y77 
1 5tDffiTjSS?-i:, »207 p y^y77lHKl8rt©ft 
»©S2©7y^$/77l 7(OttS7jSSH : -«t^f4s ffi 

W,2<D7*y^y7 7 m&\ 6, 1 8ttt*&£*VC^-5„ 

[0044) 11 CO^J©^®(Cjo(t^^«^StHlS§» 
giCitUi, H-«^««1]5ES2©PMI S h7^ 

3 CO PMI S h7V^l lcoy— XiSKfjl^ (n 
■7^) /4^c$tvfc^ 1 ^22^ tH7J7° 

]}^y77WS&A0Ml, %2(TT?y>*-y7T 1 5, 1 

7 <o&mmiB«sffl^tfq^£Hfcig 2 vmrn*?* 

>-2 3^(4 > «^lc:ftgt£*v-cv^ 0 iconic, g§ 

1 CO V 2 2 £ Jg 2 (DWM7 4 > 2 3 k 

\c5m&*vx:^z>z.k\c£ix. 08 ( a ) i^-rfw 

@88£/BV^Cs 08 (b) (^i-jcp^HMBjjfljS^ 

y7ri 7 vymmjzmsmi^tmmtsivx^ 2 

(DWJ%74>2 3<Dm{tifD±mtyVfa\£iV&o LfcriSo 
T, %i2(D-7°})s<y77 1 73&>fe<Offi#l£«fcoTtttfjE 
S§ 3 CONM I S h7>^l 2<D¥~ h#Ji#LTN 
MIS f-7yv^* 1 2iSON*«gtote5* : f66«IeBttS 
X-oX, NMI S h^V-^^l 2}S50N^[C 
t£Z>Zk\c±Z,-NMl S h^y^^^WiS^ 
■9— vWffiC5®T*:B6it-r5 r k tfx% 6„ 

[0045] micof^fflicov ^x, $ b u < mtt 

So Hl»c*f^«*«Big(BilB^^"C, ESDI* 
9t<nm&M@Mtm'*y K 1 ^jEmSrWAtir-5 

icfcv ^Ts PM I S b 7 ?5©KN i:S 
«^(n^^/W) ^coraOpn^g-^^H^]^ 
^-K9iJjC*)x PM I S b 7 y^^ 1 1 CO V 
(n?^/W) ircORScOpn^-^^Jli 

A i fe>^7-l'V2 0^M5IeB§tc:joV^T, NMI S b7 

y^^6©KKyiSi:iS^ (p 1 ?^) tco 

WO P ng^4S*ffiSt&|fi]^ K 1 0 i * <9 , NM 
I S b7>-^^ 1 2 co KW (p !7 

oi/P) t coPbIco p n&&A*1f£m%tiil?'( K 1 4 k 

[0046] z.<d*l#>, wmmm'*y k i t^D^n 

fcjEflSm*. ^JW7J(6]^ ^— K 9 Xt>* 1 3 Sriio-C 
^ 1 C012I7-Y V 2 2 IClMHi^K ^lcO®l7-Yy2 

2comfsa 5 -b#-t-s. 
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[0 0 4 71 U&»UtaS«e>, il©7"^<y7rl5t 
$2^1)^77 17 (0#fiaR«EE^ffiH»?3A%K 

7^m«K^I&ffi^^«^±#^ 5 WaiJ$K 3? 2 
«lii^<y7r 1 7rtMbtH7J[eBg3<£>NMI S hyVv? 

1 2 --COiftiifflf •§^>tU73*^< 0 C t &X'% 5o tS§ 
ot, tb73HffiS3<ONMI S (-7^^ 1 2 ^Hfe 
«ff|f[ElS§2C0NMI S h7y^6±n»-ON 

[0 0 4 8] 0g2£>M£ftg) i2it *3fflHrojg2 

■> k i a>5>ffiA-rs-y— *sh*>wm& 3 ^tsif-rs ct 
[oo49] ^mi^fl;»»iiis§2 tms&im'*? k 

1 irt±S^lHK§3 fc<^fcf^ibivC*5»K PMISh7 
>iSx*5-b* NMISF7y^6i:, Wiltnmfi 
^7&t^2roffifefc«£8iSrWLTV^o -tUT* PM 
I S b7yv*.*5te, S£®±VDD£«£-r-5fc£> 

7 ^S^tcii^ V 1 9 Idg^^S^r- h b . 
fi, ^feUMEEV s s %im*rt2>tcisb<Dm& : 7 -Yy2 o(" 

mm£*iz>y-*t, m2<nwmszfti£&*txim 
y^o-2o\zWm^^^-yt. K-mmm^yvi 

[0050] ffi73HKS3 \x tfrwjmmm&2 trnx 

yrV'<v7Tm&4t<tiffl\Z.nrtbftX33<9. PMIS 
h7>-^^ lit, NMI S h^Vv 5 *.* 1 2 t^r^T 
bTVN^o -t LT % PMI S h^Vv^l If*, ®g 

^yigtis^sy-xi, ttrtn/y^s'^ria 
iS4<©jBi©^y/<y7Ti 5©a^wmc*Stt*tt5 

h *HflSg8BflWy K 1 (c^g^tb^ KW v 

% (n^/u) tStfTLT^S. NMISF7V 
•^12(1 y20tc^g$^5V— 
Ub73-7°y^ S /7rllBS4^2CO^ , y^s/7Tl 7<£>tB 



[005 1] W)-7})'<y7TES&m* rt«HaI!S2 1 

2 1 £ tb73lelSS 3 t <©|SK3Rtt (bttTfc "9 , 
l©7*y^y77 15&m7UZ8Sl<D-7»'<v77EB6 

let, mmmc%2<D-7vs<y7T 1 7*mxfdm2 

(D-7°V'<y7TWmil 8i£*rLTV^ 0 |gl<7>:/I^ 
^77 15% «K7>f W 9»3Si*£*l3«S8i£ 

b, ttt*ilHrag3c0PMl S hyi/i?x? 1 l<Dff— He 

mft^immtism-bs ?fflm&2 ucwm&tiztti 
m=f-btmnhixx^^ *fc, 12^^771 

^•<fc, ^ffi7-<^2 0fc^g$^5^H»-^^ ffl7JEI 
g§ 3 C0NM I S hy ?12 h IC^^-S 

ffiTW-i:, rt§iW2 l[c^£iv5A73^i:#s3: 
fthtox^Zo ft**. ^lw^y/^^-yyiPissi 6S.t^ 
^2W7 p y/^s/7rnissi rtg»gi 2 i^ib 

^yyTiWfrthftX^^ -eLTs Il©^!>^7 
t@S&i ertco^S-Sco^io^y/^^r 1 5cotB73 
ST-i:, jg2«>7'y^s,7rlsBSi 8rt*>SI&&<9»2 

IHMotfctfjft-^tttti $ixs «t 5 m 1 . JB 2 <oy°V 

s<yyym&l 6, 1 S^y^^y^rJi^^^Tt/^ 

So 

[0052] *»^ti»^i*^«His§ysBic itb 

{3\ #fl»rl^flHlSg2C0PMI S Yyl/i?*# 5<Dy 
30 — X, tti£im&3<DPMI S h7y^l l(7>y— 
X, 0B73^'y-'^2/7rlHlS§4<7?®l, m207°y 

^77i5, 17 <?>&wmmmmm-imfe&fo 
tzim.y^^i9b, wmiM^MBm 2 (dpmi s h 

y>*Sxf 5<Vg&ffl& (n<7^/V) , Rt/, tUTDlHlSS 
3 (DPMI S h7y-y^l lOStS^ (n^i/U) 

A^ixfcstsiai£fflii7'fy2 4 ti±, 

-T v 2 4 £ #^Sv#rtc#lit£ ttt </ > 
Sit(CioT. 08 (a) lC^rt1¥fffiHB§$rfflVNT, 
40 08 (b) tC^«fc5*HMBS«liBaiSi3S^S<3V , 'T 
ESD^*ffp^(C}4, |g2K>^ , y^3'7r 1 7©1 

^lImE^fflffiT•^ 5 ^^tbTv^5m^-r>'l 9 <om 

7 1 735»ib<OttJ^-«toTt±l73llB§30NMI S 
v?^.^ 1 2 07 ! -b*±#LTNMI S hvVv 5 ** 1 
2aSON*JSfc/i5*ffiaS|sBtt$*v5o lot, NMI 
S h^V^^l 2^0N»^5-il;J:5NMI 
S h y y-^ ^ ^Wiii0i^-i«E©(ST*K 

50 [0 0 5 3] RJi<^ffl{COV^, $b(«L<tit 
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5= m2\c^i-^mwmm^m\t.i6\,^x. esdis 
mmm;<v k i ^hmmm^mwrn^y^ >2 4 tc 

SSHISStCioV ^Ts PM ISF7 y-^? 5 60 KU"f Is 

wmtsmm (n-?^) tora©pne^smffl« 

*Ifi]^-l'^-K9i:<Ct), PMI S hy^y-9 1 l£> 
h'W^S» (n^u) £C0Ffl6Opng^- 
iS**IS*F6l^^- K 1 3 fc*5, «38*5gffl 

y<y Kl*^g^7-f ^O^SSIIB&f-iJa^T, NM 
I s h7^**6<DKW>1^£iSW£ (p** 
t <75W© p nS5^8S W^iStfrlSl^ rf— K 1 0 i * 
•3, NMI S H 9^**1 2©KW>i^tSE® 

Kl 4 £&5 0 

[00 54] 0*0, B2IC7iM-^ : 4)lK*^]^^-K 
9Rt^aR*"[fi]^^-Kl3i:^ ^PffiMffl/^y 
K 1 itt?-f >■ l 9 1 coP^(r^$tb5«OT1i^< , 
*MfBBai*fl3'<5' Kl tS«at(a@Sffl«K7-f >2 4 t 

wwjmmm.y'O'2 wmm^m-Zo 
[0055] — *\ mmm^-y k i tw?^ >- 1 

9 1 ^aKfriS]^ ^h- Ha W $ tutev ^ 

#\ > 1 9 <7>wfe«)±#*w#w-5 - tas-t*# 
So ^ecofcfc, i2©7 , y/^>-77i 7a>e>tti*ii]5^3 

©NMI S J^^v^ 1 2-^0*mi±fS^-»tti73*l^ 
C^ira^T^So =e§oT, ffi73[eJ?g3<£>NMI S h^V 
v?X* 1 2 a5#m^«:^tHl^ 2 60NM I S h7>^ 
9 6 i <9 t>5fe^0N^g^^-5O^Jh-r5 r. iaST'# 

[0 0 5 6] (M3<DmMm> 03H:, >*3fflH<B£&3 

y k i ^a^m^niss 3 zvmrz ± 

SiPMi s h7^^2 5a^-tfetuTv>s^:-cfe 

[0 0 5 7] ffiMBf&GKMB^tt, **BB§S0H'<3' K 
1 <tttl^7lHJS§3 t©Praid^-t^T*3<3, PMISb7 
y^5^ NMISh7>W6i: v SglWjSri 
#7&U^260^tt:8<t£WLTV^ o ^rbT, PM 
I S hy>i?*9 5l±. lM«BEVDD§r#t|gi-5fcfe 

7 s^WES-arx«S9-r v 1 9 legate*!^**- t- <t , 



i^fflPMis h7y^2 5roh"Kyi:^n 

5£tgf>fft£ (n^*/w) tS-WL-TV^o NMO 
SSih7^**6li, ftNBBEEVSS&tlW&fSfc* 

6O^7^i/2 0fCg§j^£;h,5y— m2<DWnfc 

8 Zjt-femtXtmy-O'2 o his 

-So 

[0 0 5 8] tfctteB&3fifc #mm«flSliiS2i:dl^ 
10 7°i;/<->7rlllS§4^0P«gCTt^nT*5<9, PMIS 
f-7^^ 1 1 NMI S h7y^^ 1 2 irSrW 
UTl/^-5o -tUT, PMI S h7^X? 1 154, WM 

y^^i9\z.Wm.^n^y—^t. ttijry°'J;<~yyy® 
teinmivyyv^yyT 1 soataismcssasivs 

-7"- h £ , ^asS3Btffl/<y K 1 tcSSft$;K,5 h'W V 
SSlfSSSfflPMI S h7>"^25©KW 

NMISh7>"^12il mMy^>-20\C 

a^7 o y/^->7TiiB§4^2co 
mmm^y Kitst^^s Kwyi, mmy-ns 

[0 0 5 9] ffl7J^y/^7rHISS4^ rt$13tElSS2 1 

2 1 tti&EB&3 tcom^m-fhivxid'o, imsazm 

\<ry7°V'<yyy 1 s&m%Jtmi 07° 7 rm& 
1 6t, SHei'^2©7'!)/<y77 1 7 5rlifcf2 
<D-y°V'<y7r&&l 8 b&ftLXb^Zo mi<7>7°Vs< 
30 5/77 15 tdf^ mMy-( V 1 9 (Cg§»g^ ttS«^®3E 

1 , W&y ^^20 t=SSBI!S ^S^!«?- 

tU7j[USS3C0PMI S h7>^ 1 1C0-7*— MC 

ST-^amit^T^-So m2co^y/<->7r 1 

^■ix ««J7-T>-2 0tc^$^5Stl»-i:s tUTDdl 
?§3»NMI S h^^X^l 2 60-7*— h\Z.m&£ftZ> 

tajjim-t, ftfflm&2iicmft&nzA73$iirf-kAm 

40 ^2 607°y/^.y7rlHlgSl 8»Cf^ f*Jffl5|5BS 1 2 la-fe 

/<2/7ras^ftb*vTW5 0 -tur, ^i607°y/<2/7 
7-ES&1 6rt60*^l§:60^i 607°y/^->7r i 5 60t±J7: 
i&FF-t, W,2<r>y']}^yy 7 mm8^<r>m^<rM2 

IH-COmrjff m^73 «t 9 1 » 1 . » 2 60^ y 
^yy'rlsB&l 6, 1 8f*^g;$tuTV>5 0 
[0 0 6 0] -tLT. £KS£fc@3£fflPMI S H^Vv 5 
7^25 60^- h K 1 (C^g^ y 
50 — ^Itmm-y^ V 1 9 (C^$tl/TV n-5o 
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[0061] *mmm<D*mmmmmm\z.£ti 

(n<7^/U) % &tf s m^[HSS3WPMI Sh7 

v^^i l^StsS^ (m^u) (i, W&W&Mfe 

fflPM I S b7 Vv^* 2 5 Sr^^*Tm^7^ V 1 
9{d^£*VtV^ 0 ^C0«t5f-s PMI S h7>^ 
9 5 , 11 «>£l8Wifii:«Si9>r V 1 9 i: coF^icSK® 
ftiSfflPMI S h7y^2 5^4LTV^ri: 
ICioT, 08 (a) (C^rt1f«llgg*ffl^-C, 08 
(b) fC^rt\fc 5>^HMB*fcia9^^lcS-3V^ES 10 

7 ^k<£>tit}73t" i oTtHTJlHlifl 3 ©NM I S F7Vi/X 
^12 <7}^— h^ 5 _b#LTNM I S Vy 12^ 
ON^K:fc33tt|gaslEEB$ix5. ioT, NMISh 
y^y^V 1 2 ^ONtfcflstr&S - 1 1 ~ <£ -5 NM I S h 

[0 0 6 2] JJLhK^ffl^oV^ £b\Z$£V<®mi- 20 
5o 0 3 i^T¥?»#^sffi§^aicjoV vt * ESDK 

aB^o^y k i frhmgmmTm pm i sh7^ 

^25 ZimxW&y'l S 1 9 KMSHBSlC £5V vt\ P 
MI S F7>"^^5WKW>^SiSK^ (n? 
£ coraco P n&&tf$&Mj5fayj K 9 t f£ 

<o s pm i s h7 iiokk >-m&t£&.m 

V2 0Jd£5[Hl8&[CfeV^T > NMI S hvVv?x^6<D 30 
^^K275Ir]^V^-— Kl 0<t&9> NMI S Yy^J 

*9i2<D\*\"(>&&hWSffl& (p?^) b<rm 

[0 0 6 3] r.C0t#, MSfiiSSSfflPMI S 

SRHfiH^PMi s F7y^2 5fiOFF 
#c|g t teZtctb. KW vrofcffiaswg^-Y' v l 9 trjt 
ft5M?r i: < , -f V 1 9 CD®tfc<^-h#£#i#J 40 

-f-SiiiS-CtS. ^Otctb, m2<Dy°!);<yy7 1 7 
bffl73lU^3^>NMI S hvVv^^ 7 1 2^c75^mBEff 
#0)tttt&6&<*wi:as-e£3„ t£oT, i±j73lU3g3CDN 
MI S hyVv 5 ;*.* 1 2^#®^£fiaMS&2<7>NMI 
S h7 6 <fc <3 t*^ONJW®f^5<OS:Bftlt-t" 

■3 3©-?, ^-vWEE^T^lh-r^^i; 

[0064] JziEOlg 1 , K5 2 <DjB^£rC14, 
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[0 0 6 5] fcfcU ^fflW-*5VNT, ftfflS&ffift 
1SIPMI S h7V-^? 2 5^0N^tgt^oT7F 

"cvss4tfri3i> ssm(4H^fflPMi s h7y^^ 
2 5^oFFtK^5OT, ¥mmmm&mm.<r>m 

^^9MS^-li-ift«(E45TOp^3xT, St£ffi{4@£ 
fflPMIS Yyl/^9 2 5^0FFWcfe5t#, 
*4J0t*l6l*'-f 3r— K9, 13 *iSfcjE<OS3tSas3^S 
(ftHJSB PMISh7 ?25©KW MCgBiii 
^ PMISh7y^5, 1 lCDfi^fffsfc (n^si 
A-) A^ibStgm{4@^ffl PM I S h 7 9 2 5<DY 
WMSS/'- K<0«f4$rJb#^50-Cs PMIS 
h 9 ^ 5 , 11 coSSmfiDi5@^$^5 ^ t ic^c 

[0066] (m4<ommm) 04 

?§3i:, (±J737 ,, y^^s/7TlHKg4i:, rtSHUSg 2 1 1 & 

mTtx&v. &wmmm&2ic£^xmmmm/< 
v k i frhm<t%v—^hwi\m, 3 <t 

^cOtgj^IcJpx.T, ^r— PM I Sf7V 

2 6, 2 7^^t^TV^^T*fc5„ 
[0067] H-mfeB^lilHffig 2 f±. ^MfflBWfflxN's/ K 
1 t tti^ISI8§ 3 t WfBJEKfj- biVX& *) % PMI S h7 
Vv^5 ir, NMI S h7V^6^ f 1<« 
^7&t>^2<0}a5T:fr8i:, ^-h«4H^fflPMIS 
h7>'v ;: Xi5'2 6 i;^^■LTV^5 0 -tbt, PMI S h 

yj^i9\z.wtmztizy—xt. mi<mm,#7^ 
^^xmm.y-f>i 9\zmfc£h?>f ! -hb. warn 

PMISF7^^2 5©KK vtc^g^ tuSSK 
ffitt (n^«/u) t«r*LTV>?> 0 NMOSlf 

7 y-^^ ^ 6 ^urnnv s s zimrrz>tz.it><Dm& 
y^y2.o\z.wm.£]n,z>y—*b, %$2<7>ffim8&ft 

e>tc. hmfillSffl PMI S h7 y-^^ 2 6 fi, 
pmi s h7 y'y^9 5 co^ 1 '— h k W v 

[0 0 6 8] tttfjm&3ttu ^«S5c««:SllIS§2i:tU^ 
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7 p V'<v7TM&4t<Dm\cntfbiVX&<9, PMIS 
by y Si?*9 lit, NMI S by>i?*9 12 t. tf 
— YWSm^M PMISh7 l^J^9 27i LTV ^ 
-So -tUC, PMI S hy>^9 1 lii, Uf^X 

^l©^!JAy77 1 50tli7J^lC^$n^- h 

^S^^VKllC^^SRWX^ 
WSrm^m PMISh7 Xv 5 ** 2 5 CO KW >-(-^c 
(n^/W) t^L-TV^,, N 
MI S hy>-V*9 1 2{±, SJffi7-T>-2 0(C^$tU 
5V— liijT7!)/<-y7T\mi&4<Dm2CD-7})/<-y 

fc, y— MS&TOBPMI S Yy>i>^9 2 7fi, P 
MI S h7V-^l lCOy— Hd£§gg£;frv5 KWV 

[0069] ttit)-7ys<y7T\El?&4lX F*3g»§2 1 

2 1 itft*IeK3 tfOP^OTt^Tfc!?. ft^J£t~|f§ 

16t, tRgl^2^J/<y7r 1 7^iifc^2 
©yy^s^rlelSgl 8t4-^TLTV^ e gllcoyy^ 

y-7r i sen m^'i'yi 9 icmK&tiznmwz. 

m*HB^3WPMI S by>^9l 1©**— Mc 

sSfT-t^ftibnTv^o *fc, ^2co7 p y^ 5 /7r i 
^ m&?^^2o\zm^&nzimm-t, m>m 

SS 3 CO NMI S h7V-^l 2 CO-ir— Hdg0g£*l,3 
ffirjBr?-^ rtMiIS§2 l[c^g^^7^<S?-<!;^ 
{:Mb*vO^ 0 %\<r>y*V '<vyrW&\ 6&t>* 
W>2<r>y*y/<.y7TW&l 8Wi s rt^llgg 1 2 1 7>ib 

coa7^^f*coi#|lls#v^^c^cT. zt^Mim<r>-y"v 

TleBSl 6(%0*^&0fglc07/y^-;/:7 7 1 5C9tB73 

JS^t, ^2co^y/< S />'rlEBSi s\H<DMm.<m2 

Fh-»m*fS*4 s ffl**n5J;5^ *l, H2co^y 
^■yyrm^i 6, l swIt^HTv^o 

[0 0 7 0] -tLT, ^m&S/SEFMI S h^Xv* 

— ^isat^ v 1 9 icfg^HTv ^ 0 
[0071] *iBi©i^ico^«^eiEB^e^«tix 

x. % 3 (D-mmm t m ixmzimt z> - 1 aw 

[0 0 7 2] ESDWWcioT^MflSgSBIffl^S'Kl^ 
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lEffl^fSrBttDLri^s PMI S Yy>^9 2 6£5i 
OTMI S h7>^^2 7(4, -£r*ve*U -7 s — 

> 1 9 KW va«*WBBWW3'-«5> K 

1 »c88»$*vo ^co-c, y— hm{4J; o t> kw >-m 

fiCO^iiKft'K PMI S h7Vv^2 6*5it>*P 
MI S K7>^2 7liON#flR&&9, ^SR^ffi 
•> K 1 icmu&KtzMiitt*. PMI S h7 5 
coy— ht, PMI S 1 icoy— hirt'e 

x:^ix-5„ iot, PMISK^V-^^SMPMI 
io SK7 Xv* 9 1 1 l-*3V vr, -ttuetu KWvi y 
— h<tcomtE4 s ^b<^'9, PMI S t 
PMI S h7V^^ 1 l«OFFtit*oi:, ®1 

7-fvi9 comf]Lh#*K t 5o fi£ 0 -c, w 
4yiR*T^y-r ^- k 9 , 13 svpm isvy>-~j*9 

5 , 9 J&»£>®E7>f V19 ~^o-y— v^fcom 9 iZ-^S 

[0 0 7 3] i-*fe*>, ^3C0|Q^M^ ^Jil*- 
[oiy-Y^- K9, 1 3^b®S7'f>-l 9-^co-y— 
ffiftfD@»)ii**jffllfL5 5a s s TO-io-Cf^ PMI 
20 SK7 5 , 11 &JSfclh-i?«WfasWR9'f v 

1 9im<9iMt&*:in&3b2>o «uc»u xmmzn 

XiX PMISK7 5 , 9 fahWM.yJ x 1 9 
— co-y— vWcotH •? iA^if§$r ti^frrs r t 

[00 74] ioT, 1118 (a) lC^I¥fHH]]i&£ffl^ 
1218 (b) \Z^£?f£HMB&mmm£lZ.Sr3 
V^-CESDW»SrfT5BSII-tt. ^2COyy^->7r 1 7 
comiffi^&ffl^-^s^^tvTV X 1 9 

co*{4co±#^-i: «? ffilSltcirnSiJ-rs r t tfx% S 0 b7h 

30 *5ot, ^2C0^ > yxAo / 7r 1 7^^ibc0t±i7:(-<to-rt±i 
^I[HS§3C0NMI S K7V^^ 1 2 coy— h^±#L 
TNMI S h^Vv'X^ 1 2^0N^tflg{C7fe5<:^% 
^»dsE»5ix5o ±oT, NMI S h7V^^ 1 2^ 
O N^lC/j; S r ir » ' 5 NM I S X^^co^pf 3 
W^?!^^v«ffico<ST^fill?^ih-r5r <b7)ST- 

[0075] # ^ Jz^co® 1 , » 2 cOHSfSfcflg-m, 

H)»^fli-C:-i4«^k o >-c0ifc^ii7c$*5 i , y— 
40 vWEcOfSTSrWJt-5 r ^^T'$ 5 i V 5 *WSa**> 

[0 0 7 6] S7h, ^HS^ffitCdoV^'b, ^3CO|»S 

^£PWtofBHK:J:?>, PMISh7y^5, 1 
lcoat5«CMS@^$^5^i:[c:^5o 

[0077] Tfefc, ^ 1 ©ISife^MRtm 2 co«F^|g 

tc*3ft z>&wmmm'& 2Rxmtm^ 3 ic N 
wMt wm\^ y— hmfidi^ffl pmisk7 y-^^ 

2 6S.02 7*K»tTtlRl»!&S!i**^5itis-C# 
50 5, 
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[0078] (m5<D$m&ffi) H5tt» *mnom5 
wmmm'<-y ki 4, mmmmsm2 4, mx® 

SES 3 4, \i\ti-fV;<v77mi4t, rt&5®8&2l££ 

•^2 6, 27 v \,zma& ^m/sm^m * 
4i, 424, ^r^mmmmm-4 3, 44 

[0079] ^m«««:MHKS 2 (4. K 
1 4 ffi^llHKg 3 4 «5fa]fiK»t ibtX-Cfc <0 , PMISb7 
Vv^.^54, NMISh7y-^6i, ^lcolgfet 
*7Xt«B2K>fiW{*:8ts ^-MBfiSSPMIS 

b9v>^ 26t, wsmim*^-'^? 4 It, B$ 
/£is«3^fg^£4 3 4£*L-tv^ 0 -tux, pmi 

*ft&^XWM*y-( v 1 9 (ctg^nsy- h 4, *t- 
SRBSWl'** K 1 \z>m.£foZ> KWvt, StS*{4@ 
SfflPMI S f7y-^2 5© KU-YMd^c$4x5 
(n-7^A-) 4£rWLTV^, NMOS 
SI- b 9 "s'y^ ? 6 14. ^ttimBEV S S Zm&tttV>(D 

M^Kl«WKWyi, «H&9>fv 

5o $ "bi-, -7 s — bm-feS^fflPMI S h9 Vv?** 2 
6f±, PMI S h 9 v -y* $ 5 <n-7— Y \z.Wt$i& tiZ K 
Wfy4, B#£S&f3Sfflt£!7tf*:4 3 ^ft§^ClS7 
>T VI 9 C^c^ixS'f- h 4, wsmm'*v K l K 

*c-?'<i/# 4 1 <r>—jj<ry^m$tf— mai^fflPM i 

S h 9 Vv?** 2 6 <&f— h ffc^C0«tStt 
[0 0 8 0] tti^[US§3{4, 2 4tB7J 

^■y^s'7TigiS4t©faif=aw'j?>nT*s!3. pmis 

h7^^1 It, NMISh7>^12 4, <7* 
— h«ffiH©B PM I S h 9 Vv?** 2 7 4, mf£@5t 

Mt/^4 2i, mmmmmmm4 4 tz&v 

Tl/^o ^Lt, PMI S F9>'v ? ^^l lf4, ®S9 
-fvi 9ldgj?g$ixsy— *4, m^rf^^yyr^m 

4<D%l<Dy'ys<yy7 1 5^73^1-^$^^' 

- h t „ mmmm;< •> k i KK^t, 

IWSS&M PM I S h 9 2 5<D KW Vfd 

fc nmi s i-7y^^ i 2f4, ffl&y4>-2 0iz.m 
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ig^ixsy— xi, ai739 , y^<2/7TiHisS4co^2(D7 0 
k i izmfctstiz k >-4 , m&y4^2 
£ bic, hmfissss PMish7 y-^^ 2 7 

14, PM I S h 9 Vi*X* 1 1 coy— h Wg*5c£;Jx5 K 

wyi, Bf£ffc»mEffiS5tffc4 4 *^ffi§-e-c«K9 

-fyi9 ^SSffi$H5-j^- h 4 . fl-gBg^^V K 1 
g^$;ft5y-*4£Wlytv^ 0 «fc@j£ffl 

10 ^r-f 4 2 o—-)3(nmm/f~ ym$mffi§ pm i 

[00 8 1] ttJ7 , 39 > y^<s/7rlHBg4{4, rtMUS§2 1 

2 1 4ffi*nB§3 t<orat=i»te>n'c*s9, 

\(ryy°y;< y y r 1 5ttttMl<D-7'V'<y7 7'EB& 
16 4, *»cm2(OT°y/ ; :s/7r 1 7*fltAfcS52 

777 15 (C(4, ffl7 -f V 1 9 tb5«SSEE 
20 m&yJls2 0Kmfc&ftZmmrt- 

4, t±i^)lHlS^3C0PMI S h7y^ l l btc 
^^nst±}^»T-4, rtlfHeISS2 l«^£*v5A73 
SfiHf-tiWtWxT^S. *fc, I2ff)^/^777l 
7[d(4, «S9-f VI 9(c^$tL5«^«ffitt^ffliS 

^-4, w&y-(^2o\zm9i&hzwm : ?'k, mt}m 

SS3C>NMI S h7V^^ 1 2«oy— M-g^&ix-S 
m^4ffi?-4, P«ffi&2 HcSS»*lx5A**¥-i:a« 

^2fiD7°y^5'7rleBSl 8(d(4, rtg^lHl^l 2 l7i^b 

^•yyy^m-fhfvX^^o -tbT, ®KD9 , y-'^s/y 
rEKSl 6F*gWg*^<75^107 p y^ j ?s/77' 1 5CD£B73 
ST-4, ^2 09 , y^<->7rlHlS§18 2 
»7"y^2/77 1 7eO(±}7J»?-4*^f4, ^(g^^i^xti 

IrI— <ota*m*jsttj*$tu5j:9^ si, m2(09 , y 

;<yy r m&l 6, 1 SttS^SnTV^ 

[0 0 8 2] -tb-C, S^mfiSSfflPMI S h9Vv> 
^25 CD-7-- HAn^BSgaKffl^^y K 1 y 
— ^f4®S9-l'Vl 9^C^$i^TV^S 0 

40 [oo83] j&amf&wmm&mmmc &ti 

fJ, S4»»F^I|4lRim^*bTV^^-io 
T, S4tO«F^4(HC^)*^»|-5r4^-C^ 

[0084] i4 (Dmfimmzis\, ^xa, ?~ y wsm 

fern pm i s hy 2 6, 27 iD-if— htfWMy 



A V 1 9 t'^^nT V ^53fl^, E S D|S^«C(4, « 

®7^yi 9^7D-9-f v^tfcsrta^s y 1 — h 

WAtmfcMPMI S h9 Vv?^^2 6, 2 7^SON^6g 

so ti7?f4, ESDtwi^nM^iad^ y-h«{ia^ffl 
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PMI S hy S*s7*9 2 6, 27 <T>y— h&WtMScB 
zcf^s? 4 1. 4 2 (c J: o-cS&HKifiBdfiv MffiKfc^ 

*2 6, 2 7^I9ji>^OI«Ktt(^S. Uc^oT, P 
MI S h7l/i?X*5,- 1 l^i-<*tCOFF^i:^-D 

oT, ^JlR*"(S]y-Y K 9 , 13 StFPM ISl>7 
5 , 9 tiibW&yJ > 1 9^<W^— i^fcom 

[0085] sfc, fcsggwasrawgigrt-siu 70 
-f-f ^y$m\chz>mM.74 vi 9t^h<mm^s% 
(diot, hwaa^fflPMi s h7^?2 

6, 2 7co^-h<omffci s i«<^5^i:^fc'9t#5^\ 
h«flas±#-rS*"CfCE S DWBbaM&7-#-3 J: 5 

[0 0 8 6] &fc, «5©^fl|(C*3^T^ g|4W3©l 
^tl^l^ffllCj;*), PMI S h7y-^5, 1 

[0087] tela. w,2(Dmmm^m,wmmu 

K®£fcB3£fflPMI S h7^^2 6RU t 2 7Sr^(t 
^41, 4 2 £ N B#£t&f!^E}ffl5t#:4 3, 4 4tSrg 

[0088] mmmomffl'f) m 6 ^mmm 

[0089] 06 K^rT <fc 5 ^<rrmm?>¥m-WM 

3t, tti737°y/<?/77-lp]SS4i:, 'F^SH1B&2 1 

[0090] *mzm>w. i £>»^f® £ on i cDtsj* 

l<Z>etn5*7, £.U\ S^cD^teScDftb 1 ?^ PM 
I S h7V^7^2 8^fa?Lf*:2 9, NMI S h 

7y^3 0<!:»3 l«rfflvvc^3j&-?a!>5. P 
Mish7y^^2 8it pm i s F7 5 CO 
^M-g9ffi&h,5Ki~f>'ix M*2 9^^^-^ 
Xm&74 >2 0 icmftZiT**?— h t s % 1 <OS»7 

MI S h7 Vv 5 ;*^ 3 0 J3 N NM I S f>7 ~>"y^9 6 <£> 

xm i romv ^ 2 2 mggfl&ixa**- h t „ tm? 
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[0091] rro«fc5fc» isi#*mi s h7yy'^^ 

[0092] Jfcfck JiESf 2 ~H 4 C0|©»^||lCiBV 

IC, ^D5©^^0<t5f-PMI S h9^^28fc« 
fet^2 9, Rt* NMISh7y-y^30i»3 

10 So 

[0093] $ 6>k^ xgampM i <DMffim t <om 
2 (tfm&n* ^mmm^y k i \cmmm,fc3 2 £ 

[0094] fc*5, & 2 ~|g4 G0|i|«S(;r:|oV ^tt>, 

20 2 5r^$-arTA7j^< •> 7 r ESS 3 3 SrSSBtfS - 1 fc 
±ot, SfH«^«»llIS§2^tti73llB§3^J:WA*/^ 
y 7 r EBS 3 3 <7X^f EBS t LTffl V ^5 C itr?* 6. 

[0095] _hie^ i 5 <D$mmmmmiiz& 

v>T, M£i-7V<><-y7T\Em4lX PMIShyy^ 
^llfdSS!**ix<5|gl^y^3'77laBSl6 4:, N 
MI S h7y^? 1 2ir^g$ix5^2C07°y^<s/7 

r @5fS l 8 t-cStegLfci^ 1 ocq:/ 'J /<77r 0?§T' 

Z±i73*flH-^PMI S h7y^^ 1 lRt>*NMI S h7 

30 1 2©&^- H^ffiBtt-5fltcSfcbTtjav\ 

[00 9 6] 

t/ m^iiHigscoNM isf7 y^ ^f§«$n» 
liUBgooNM ish7 y x v wcoNWoi: 

T*^5o 
[0fficoffiW<C^] 

[01] *^<»m 1 <nmmn<n^m?msBmwL 
[0 2 ] 2 &o»i^iicoi^»«^iiE]ss^fi 

[03] *^C0®3O|i^«gC0#^fl^«HlS§^« 
50 Waj73llIi^atJ^<75]li22^l^^^rt«»IIIS&0T'fe 
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[04] <m 4 (Dmmm<o^imffiz&mw 
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